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Abstract

The objective of this study was to find whether obesity and its various
indices has a detrimental effect on the kidney function as manifested by
microalbuminuria. 120 young male adults were included. They were divided
into two groups, normal with BMI between 18 and 25 and the obese group
with BMI more than 30. Exclusion criteria include subjects with hypertension
or diabetes. For each subject weight, height, waist circumference, hipline
and fat % were measured. Urine sample was collected from each subject for
measurement of microalbumin and creatinine. No significant difference in
the incidence of microalbuminuria between the normal and the obese
subjects was found. No correlation was found between the level of
microalbuminuria and the various indices of obesity. We conclude, obesity
does not cause microalbuminuria in young adult obese males who are
otherwise healthy.
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Obesity is one of the biggest health hazards. It is
becoming a worldwide epidemic. According to WHO
report obesity contributes to 2.6 million deaths worldwide
every year (WHO report, 2005). Too much intake of
energy, genetic susceptibility, as well as physical
inactivity are the major causal obesity factors, whereas
endocrine disorders, gene mutations, psychiatric
illnesses or medication might be the underlying causes in
certain instances (Kaila and Raman, 2008). In the
developing world the incidence of obesity is increasing
with the changing of life style affecting these societies
(Bhurosy and Jeewon, 2014)

A number of the population-based researches has
demonstrated that there is a link between the measures
of obesity as well as the progression and development of
chronic kidney disease (CKD) (Kovesdy et al., 2017).
High BMI generally appears to be linked to the presence,
as well as the development of lower estimated rate of
glomerular filtration, with a rapid loss of the estimated

glomerular filtration rate(GFR) and development of end
stage renal disease (ESRD) as well as the progression of
CKD in patients having pre-existing CKD (Rifkin et
al.,2010).

Obesity is a documented significant contributor of
increased diabetes mellitus, cardiovascular disease and
hypertension. (Poirier et al., 2006). All of these risks are
capable of promoting chronic kidney disease. There has
been an increasing appreciation that even without these
risks, obesity itself largely increases CKD besides
accelerating its progression (Coresh et al., 2007).
Previous researches indicated that high body mass index
forms one of the greatest risk factors for new-onset
chronic kidney disease (Jafar et al, 2009). There are
different postulated mechanisms by which obesity may
induce renal malfunction. In people who are affected by
obesity, there is the occurrence of compensatory
hyperfiltration in order to meet the heightened met-
abolic demands of the rise in the body weight. The rise in
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Table 1. Shows the distribution of age, weight, height, BMI, waist
circumference, hip line, waist to hip ratio % of fat and MCR for both normal and

obese groups

Normal(n=59) Obese(n=61) P value
Age(years) 21.8+1.6 21.9+1.8 NS
Weight(kgs) 64+9.1 111£14.1 <0.001
Height(cm) 170.4+7.8 171.615.5 NS
BMI 21.8£2.3 37.745.3 <0.001
Waist circumference (cm) 70.6x17.6 103.8+24.9 <0.001
Hip line(cm) 78+17.9 107.9 £25.7 <0.001
Waist to hip ratio 0.940.1 0.96 +0.0 <0.001
Fat % 13.245.5 33.4 4.7 <0.001
MCR 12.2 12.1 NS

The significant level was taken with P value less than 0.05.NS: not significant

intraglomerular pressure is capable of damaging the
kidneys besides increasing the risk of the development of
CKD within the long term (Brantsma et al., 2007). Other
adverse effect of obesity on renal function includes
increased levels of acute phase reactants, and cytokines
as well as reactive oxygen species (Sonta et al., 2004).
The hormone leptin and other fat derived hormones
which are found to be elevated in obese subjects was
found to accelerate the scarring within the kidneys (Bullo
et al, 2003). Histologically, focal segmental
glomeruosclerosis is the main documented obesity
related kidney damage (Kambham et al., 2001). There
are evidences showing that targeting obesity should
benefit in maintaining and preserving kidney function
(Agnani et al., 2005).

This study was therefore undertaken to:

a. Determine whether microalbuminuria is a manifestation
of obesity.

b. Determine any possible relationship of the indices of
obesity namely body mass index (BMI), waist
circumference, hipline, waist to hip ratio and fat % to
microalbuminuria as indicated by microaloumin creatinine
ratio(MCR).

SUBJECT AND METHODS

This study was approved by the ethical committee of the
college of medicine at king Khalid University, Abha, Saudi
Arabia. All participants provided written informed consent.
The study was conducted over 3 months in the period
from Feb. 2017 to April, 2017. Subjects were randomly
selected from university students who agreed to
participate. Only those with BMI between 18 and 24.9
and those with BMI over 30 were chosen. A total of 120
subjects were included. Subjects with history of diabetes

or hypertension were excluded. For each subject the
following measurements were performed; weight, height,
waist circumference, hipline and % of fat. anthropometric
measurements recorded with non-elastic tape using
standard methods. The body mass index (BMI) was
calculated (as kg/m?). Waist to hip ratio was calculated. A
fresh urine sample was collected from each subject for
measurement of microalbumin (mg/L) and creatinine (g/L)
and used for calculation of microalbumin creatinine ratio
(MCR). A semi quantitative method (Microalbumin 2-1
ComboStrip) was used for measurement of urinary
microalbumin and creatinine. The kit was provided by
CLIAwaived™

Statistical analysis

SPSS version 20 (IBM Corp., Armonk, NY) was used for
standard statistical analysis. Descriptive data were
presented as mean + standard deviation. The Student’s
tAtest was used to compare the two means. Spearman’s
correlation coefficient was used to test for association
between MCR and indices of obesity. The significant
level was taken with P value less than 0.05.

RESULTS

There was no significant difference in the age and height
between the normal and obese group. All indices of
obesity were significantly higher in the obese group than
the normal group

No significant correlation was found between the level
of microalbuminuria as indicated by MCR and the BMI,
waist circumference, hipline, waist to hip ratio and fat %
in both the normal and obese group.
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Table 2. Shows the correlation analysis between MCR and the various indices of obesity in both the normal

and obese group

Parameter Normal(n59) Obese(n60)
rvalue P value rvalue P value
BMI -.05 .70 14 27
Waist circumference -.14 .28 -17 .19
Hipline -13 .35 -.19 .15
Waist/hip ratio -.05 .71 A2 .35
%fat .02 .89 .18 A7

The significant level was taken with P value less than 0.05.

DISCUSSION

Obesity may be the most preventable risk factor for CKD.
This may be due to the strong link of obesity with
diabetes and hypertension, the two primary causes of
CKD (USRDS 2005) as well as the postulated direct
effect of obesity on renal function.

Screening for microalbumin in urine may be the most
effective way to early identify subjects who are at
increased risk for renal abnormalities (Koroshi, 2007).
Consequently, early detection and correction of
microalbuminuria is a key for preventing deterioration of
renal function.

In this study we aimed at finding whether obesity as
such may affect the renal function as manifested by
urinary microalbumin excretion and if there was any
abnormality in kidney function was it related to a
particular parameter of obesity in otherwise healthy
individuals.

Our results showed no significant difference between
the urine findings from obese subjects and the normal
subjects regarding MCR (Table I). Also there was no
correlation between microalbuminuria and various indices
of obesity in both normal and obese group including BMI,
waist circumference, hipline, and fat % (Table 2).

Yesim et al. (2007) reached the same conclusion from
their study on obese non diabetic non hypertensive
females. The age group of their subjects was around 34
years. Similarly, Hasit and Vasudha (2012) found no
microalbuminuria in obese non hypertensive non diabetic
subjects with a wider age group range. Hoffmann et al.
found that microalbuminuria is not related to BMI or waist
to hip ratio in a group of glucose tolerant Hispanics
(Hoffmann et al., 2001). The above studies and our
findings are in contrast with other studies that linked
obesity to microalbuminuria. Chen et al. (2010) reported
an increasing incidence of microalbuminuria in obese
subjects but mainly in patients who are above 60 years
and especially if the subjects have feature of metabolic
syndrome. Similarly, a study on Chinese subjects (Lin et
al.,2012) found an independent relationship between
waist/hip ratio and the prevalence of microalbuminuria,
which we could not detect in this study as shown by the

non-significant correlation between MCR and both waist
circumference and waist/hip ratio (table Il). As in the
study by Chen et al. (2010) the average age of their
subjects was 60 years. Aging is a known cause of
endothelial dysfunction which is one of the mechanisms
that leads to microalbuminuria (Douglas et al., 2011). A
high prevalence of microalbuminuria was also detected in
Subjects with insulin resistance syndrome independent of
hypertension and type 2 diabetes in the Korean
population (Kim et al., 2001). Adelman etal.2001 followed
seven African American adolescents who were identified
with obesity-associated proteinuria. Those adolescents
were grossly obese with average BMI 46 compared to
our subjects whose BMI average was37. In addition,
those children were mildly hypertensive and showed
evidence of pathological renal changes.

So it is noticeable that in these studies which linked
microalbuminuria to obesity the subjects may be obese
but with other disorders that may cause renal injury
egT2DM, hypertension or features of metabolic syndrome

It seems obesity uncomplicated by other risk factors
eg. diabetes, hypertension and advancing age is not a
cause of microalbumuria.

12.1 % of all our subjects showed evidence of
microalbuminuria. A good number of cross- sectional and
epidemiological studies have shown several disparities in
the prevalence of microalbuminuria among different
populations (Arghese et al., 2001). These studies were
mainly on patients with T2DM. These variations may
reflect different stages of renal impairment induced by
T2DM. However, Studies from Nigeria reported a high a
high prevalence of microalbuminuria of about 33%
among school children (Okpere et al., 2012). Only 5% of
the subjects were suffering from risks that known to
cause microalbuminuria eg. Diabetes, hypertension and
sickle cell anemia. This may suggest the possibility of
ethnic variations as indicated by Jones et al. (2002) from
their studies of microalbuminuria prevalence among
Americans from different ethnic backgrounds.

A limitation of our study that a single spot urine
sample was used for the measurement of albumin
creatinine ratio which although widely used and accepted
it may overestimate the prevalence of microalbuminuria
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(Konta et al., 2006)

We conclude that obesity by itself in otherwise healthy
young adult males is not a cause of microalbuminuria.
Detection of microalbuminuria in such subjects should
call for further investigation for an underlying pathology.
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